DISCUSSION ON SKIN-GRAFTING IN MASTOID OPERATIONS.
Opened by H. J. MARRIAGE, F.R.C.S.
MR. PRESIDENT AND GENTLEMEN,-In the first place, I wish to express my thanks to our Council for the honour they have done me in asking me to open this discussion, and I much regret that, owing to the large amount of time which we are all spending in the treatment of the wounded, I have been unable to refer to the literature of the subject as much as I could wish. I therefore propose to deal chiefly with my own personal experiences, in the hope that other members will speak of their methods and reaults, so that we can form some definite opinion as to whether skin-grafting is the best form of treatment in these difficult mastoid operations.
In the first place, as regards cases of acute mastoiditis, where the antrum and mastoid cells are opened up without any interference with the tympanum, I think it is quite evident that skin-grafting is not advisable, as the object aimed at is to get free drainage and to allow the cavity formed to fill up as much as possible with granulation tissue and new bone.
The cases for which skin-grafting is, in my opinion, most advantageous are those of chronic mastoid disease, and I propose to devote most of the time allotted to me in discussing the treatment of these cases by skin-grafting, both primary and secondary. As far as I can trace, skin-grafting in the radical mastoid operation was first brought forward by Siebenmann in an article in the Berliner klinische Wochenschrift in 1893,1 who suggested applying a graft some two or three weeks after the primary operation. In 1897 Denker advised in certain cases the application of Thiersch grafts two to four weeks after the primary operation, and in 1903 I saw Jansen applying small grafts with intervals between each piece of skin at the tim-e of the original operation, and I believe he had been doing this for a year or more. I think, however, that the chief credit for this form of treatment belongs to Mr. Charles Ballance, who brought the subject prominently before our profession in the very instructive paper which he read before the Royal Medical and Chirurgical Society on January 23, 1900.' In this paper he recommended the application 6f one or more large Thiersch grafts to the cavity about a week or ten days after the performance of the radical operation. Since that time, many suggestions have been made as to how and when the graft should be applied, and I will now shortly mention some of the different methods.
Ballance's original method was to cut a large Thiersch graft 3 in. by 2 in. from the inner part of the thigh, and, by means of a large section lifter similar to that used in the making of microscopic slides, to transfer this to the mastoid cavity; by the use of a glass pipette the graft was then sucked into position so as to line accurately the whole cavity, a second smaller graft was applied to the soft parts behind the ear, and one end brought through the meatus, this graft being made to cover the raw surface of the posterior meatal wall from which the concho-meatal flap had been cut. Gold leaf, or some other form of protective, was then applied to the surface of the graft, and small sponges with a strip of gauze next inserted to keep the graft in position. As a modification of this method, Milligan proposed " to fill the mastoid cavity with normal salt solution, floating the graft upon the fluid and then sucking up the fluid per meatum with a large pipette. As the fluid is withdrawn the graft sinks into the cavity, and ultimately comes to lie in accurate apposition with its granulating walls." 2 Another method is to use, instead of a lifter, a piece of cr8pe tissue, upon which the graft, with its cut surface facing upwards, is carefully spread. The crepe is then gathered up and, with the graft still clinging to it, is inserted into the operation cavity by way of the auditory meatus and, with the aid of a probe, spread over its walls.
In 1903 I saw Politzer employ the following method so as to avoid reopening the post-aural wound. He made use of a glass tube with a bulb at the end of it, in which were several small holes; a small graft, which was cut under local ancesthesia, was placed over the end of the bulb with the epidermal surface against the glass, and after the bulb had been introduced into the ear through the meatus the graft was blown into position. Several small grafts were employed, and the cavity then plugged. A similar method has also been advocated by Dr. Stoddart Barr. ' Med.-Chir. Trans., 1900, lxxxiii, pp. 125-165 [Discussion, p. 173 ].
2 " 'Diseases of the Ear," by Milligan and Wingrave, p. 338. 9 I now wish to say a few words with regard to the cutting of the skin-grafts. This, I believe, has caused some surgeons a good deal of trouble, and is probably one of the reasons why, at times, good results have not been obtained, as the grafts cut have been much too thick. The method I employ is to place the thigh in the abducted and everted position, and to put a small sandbag under the lower end of it so as to get a flat surface. My assistant then places the ulnar surface of his hand about 3 in. above the knee and draws the skin downwards towards the knee as much as possible. With my left hand I make counter traction towards the hip, so as to get the skin fully stretched, and then, with a hollow-ground razor which is about half as large again as the ordinary shaving razor, I cut a thin graft about 3 in. long and 2 in. wide, always cutting towards the knee. Various methods have been suggested with the idea of making this part of the operation easier; for example, Waggett recommended painting the skin with " newskin"; Wyatt Wingrave with a solution of celloidin in acetone (10 per cent.), and Deanesly advised applying sticking-plaster to the thigh before cutting the graft, and I believe from America came the suggestion that a piece of board should be used instead of the assistant's hand to keep the skin on the stretch so as to get a more level surface, but I think none of these aids are really necessary after a very little practice.
Having mentioned the methods of cutting and applying the graft, I now wish to discuss the advantages and disadvantages of skin-grafting. The advantages, in my opinion, are:
(1) The cavity heals much more quickly than by other methods.
(2) Contraction of the cavity and stenosis are prevented, and at the same time there is no possibility of granulations extending across various parts of the cavity, and so shutting off cavities which remain unhealed and cause persistent discharge.
(3) The patient is spared a large amount of pain which formerly was caused by firmly plugging the raw surface of the mastoid cavity.
(4) Both the patient and surgeon are saved much time and trouble, as about ten days after the grafting operation the patient is able to do nearly all that is necessary for himself and only see his surgeon once a week; and the patient is thus able to return to work much earlier than when he was obliged to attend daily for treatment.
(5) The surgeon is not worried by having to make complicated meatal flaps, many of which cause much deformity of the concha, and when made are often difficult to keep in position, as all that is necessary is to remove sufficient of the posterior meatal wall to ensure easy access to the antrum and mastoid cavity.
The method I usually employ is to make an incision at the junction of the posterior meatal wall and the concha, and a second incision along the middle of the floor of the meatus, and, after cutting away some of the subcutaneous tissues, to suture with catgut the flap so formed to the soft parts immediately behind the ear, so that the skin surface of the flap looks toward the mastoid cavity.
(6> In a large proportion of cases the Eustachian tube is closed, and reinfection via the tube is thus prevented.
As regards the objections to skin-grafting, it has been pointed out that it is impossible to get the cavity aseptic, but in practice it has been found that this makes no difference and that in 99 out of every 100 cases the graft takes perfectly well, and that even in the exceptional cases, when the grafting is not a complete success, islets of cells are left behind from which the skin quickly grows over the cavity. At the same time I should like to point out that in performing the radical mastoid operation it is essential thoroughly to open up all depressions in the bone, so as to make sure that septic cavities are not left behind the graft; it is also necessary that the graft should be extremely thin.
With regard to the hearing, Ballance in his original paper stated that he found the result much the same as after the older method of dry gauze tamponning, and in a later note added that the result was better than in the older method, attributing this to the very thin layer of tissue which formed over the fenestra ovalis. In a paper published in the Lancet on August 17, 1912, Ballance also states that 75 per cent. of a number of private cases tested showed remarkably good hearing as the result of the operation. Grafting certainly has one small disadvantage, and that is that the cavity is very liable to become filled with a collection of cerumen and epithelium which, if left, may cause ulceration of the skin surface; but the collection is easily removed, and, if done regularly once or twice a year, no harm results. I next wish to consider the question of primary skin-grafting-i.e., the application of a graft at the time of the original mastoid operation. I first tried this method in March, 1908, and since then have used it regularly in uncomplicated cases of chronic mastoid disease; but I do not use it in cases of acute mastoid disease, where it is necessary to perform a radical mastoid operation,-preferring in these cases to do the skin-grafting at a later date.
The advantages of the primary skin-grafting are, in my opinion:
(1) Seven to ten days are saved in the convalescence of the patient.
(2) It does away with the necessity of a second anaesthetic, whicl many patients so much dread, and I think that having two anaesthetics so close together did affect the patient's general health, especially in the case of those who were very nervous.
The method I employ is as follows: I first perform the ordinary radical mastoid operation, taking care to remove as far as possible every trace of disease, and exposing the dura of the middle fossa and the lateral sinus if I am not quite satisfied with the appearance of the bone lying in contact with these. After cutting a meatal flap I then scrape out the tympanum, removing the whole of the mucous membrane except a very small margin around the stapes, after which the opening of the Eustachian tube is curetted with a small sharp spoon. In order to disinfect the cavity and check the bleeding, I next pour in hydrogen peroxide (20 vols.) which is left in for two or three minutes, and then syringed out with normal saline at 1050 F. This is done three times. The cavity is immediately plugged with gauze, the plug being left in while the graft is cut and only removed when everything is quite ready for applying the graft, which is got into position by means of the suction apparatus recommended by Mr. Ballance, and kept in place by the immediate insertion of a long strip of ribbon gauze, i in. in width, on which has been dusted some aristol powder to prevent the discharge from becoming offensive. No protective of any kind is used. The end of the gauze is passed through the meatus, and the free end of the graft which is lining the posterior part of the cavity is folded over the plug and also brought out through the meatus, so as to cover its cut edge. After ligaturing the vessels, which have been caught with artery forceps during the operation, the skin opening is sutured, bringing the ear back into its normal position. The plug is left untouched until the fourth day after the operation, when it is withdrawn and the cavity syringed out with a weak solution of hydrogen peroxide, a small piece of ribbon gauze being again lightly inserted to soak up the discharge. The same treatment is continued daily for about one week, when all plugging is stopped, and plain hydrogen peroxide (10 vols.) is dropped in twice daily, and the patient seen at intervals of about seven days, so that any small areas which are granulating too freely can be cauterized with silver nitrate or scraped with a sharp spoon. The superficial part of the graft gradually separates, and usually comes away when the ear is syringed, but it may be necessary to remove it with forceps. When the cavity is nearly healed I often prescribe rectified spirit, or equal parts of hydrogen peroxide (20 vols.) and rectified spirit, so as to harden up the skin surface.
In my opinion, primary skin-grafting is to be preferred to blood-clot dressing, as in the latter method, in addition to the risk of the clot becoming infected and breaking down, the granulations formed in some individuals are liable to become too exuberant, and instead of being transformed into a glistening membrane have a tendency to fill the whole cavity with fibrous tissue, causing obstruction of the round and oval windows. In any case I think it is better to have the cavity lined with healthy skin rather than with cicatricial tissue. With regard to scarlet red and similar substances, the chief objections are that constant attention is required and that pockets are liable to form owing to granulations from different parts of the cavity fusing together. This method may perhaps be useful for the healing of granulating areas when the graft has not taken well, but I shall be pleased to hear the opinions of members who have had a large experience of these methods.
When first performing primary grafting in 1908, I kept notes of the first fifty cases, and I have referred to these to see how long each case took to heal-i.e., for the cavity to become completely covered with skin and absolutely dry. In these cases the plug put in at the time of the operation was left in for seven days instead of four as now, and though I cannot give exact figures for a series of my later cases, I feel certain that my results now are considerably better than they were in 1908, as I pay more attention to the posterior meatal wall, removing as far as possible any exposed portion of cartilage, because I found that this was responsible for the delay in healing in the majority of cases. Of these fifty cases, seven were lost sight of after leaving hospital, as five returned to the country and were not seen again, and two failed to attend for treatment, so I propose to deal with the remaining fortythree. Of these, one healed in nineteen days, one in twenty-one days, six in one month, one in five weeks, seven in six weeks, seven in seven weeks, five in two months, six in two and a half months, one in three months, one in three and a half months, three in four months, one in four and a half months, two in five months, and one in nine months, so that you will observe that thirty-four out of the forty-three cases were healed in two and a half months or under. Of the other nine cases, caries of the internal wall of the tympanum caused the delay in fourviz., one of three and a half months, one of four months, one of four and a half months, and one of nine months; caries of the floor of the aditus in one of four months, and of the posterior cartilaginous meatus in the other four cases-viz., one of three months, one of four months, and two of five months, and in one of these (the case which took four months) the delay was partly caused by the patient stopping away for two months soon after leaving hospital. I should like to mention that in these fifty cases, the dura of the middle fossa was exposed in twenty-five, the lateral sinus in two, and both the dura of the middle fossa and the lateral sinus in fifteen, so that in forty-two out of the fifty cases there was exposure of some part *of the dura. In no case did I have to remove the graft on account of suppuration.
I have also looked into the important question of hearing, though unfortunately only a watch was employed. Of the forty-three cases which I was able to follow until they were completely healed, I found that two had internal ear deafness before operation, and in two more the original hearing was not noted; I can therefore only deal with thirtynine. Of these the hearing improved in twenty-nine (74 3 per cent.), deteriorated in eight (205 per cent.), and remained unaltered in two (5'2 per cent.).
The results given by Grunert, after the tamponning method were: improved, 55 per cent.; unaltered, 39 per cent.; diminished, 6 per cent.; and by Stacke, who employed the same method: improved, 36 per cent.; unaltered, 57 per cent.; diminished, 7 per cent.
I must lastly say a few words with regard to the cases of chronic mastoid disease where complications are present. If there is a fistula in the bony wall of the semicircular canal, without damage to the paembranous canal, I apply a primary graft, and in the series of cases I have just mentioned there were two cases of bony fistula; one was perfectly healed in six weeks, and the other returned to the country at the end of three weeks, when the cavity was healed except for the posterior cartilaginous meatus, which was still granulating. Both cases were relieved from the giddiness with which they suffered before operation.
In cases of suppuration of the internal ear, I do not apply a graft, as the object of the operation is to obtain free drainage, and I think that the application of a graft is very liable to defeat this object.
The PRESIDENT.
We are very much obliged to Mr. Marriage for the clear way in which he has put this matter before us. Historically, I was interested to hear him mention Siebenmann as being the first to employ these grafts, because I saw those cases when I was studying under Bezold at
